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Optical microscopy has made significant impacts in lots of fields since its invention, especially in biology and material sciences. Due to the diffractive nature of light, the resolution of optical microscopy is constrained to about half wavelength, known as Abbe limit.
To conquer this limit, some ground-breaking techniques have been demonstrated in the past decades, including far-field photo-activated localization microscopy (PALM), stimulated emission depletion (STED) microscopy, near-field superlens and near-field scanning optical microscopy (NSOM).
However, for near-field super-resolution imaging techniques, they require close contact of the probe to the samples. For far-field super-resolution techniques, fluorescent samples are required, and high laser intensities are necessary to achieve higher resolution. Recently, a simple method has been demonstrated to break diffraction limit by adopting a microsphere lens under a microscope objective [1] . 50-nm resolution was claimed by this microsphere-assisted imaging. Comparing to the other super-resolution techniques, the microsphere technique is free from constraints of fluorescence, high intensity, and surface flatness. However, current researches on microspheres are limited to bright-field microscopy.
It is known that confocal microscopy provides higher optical contrast and spatial resolution than bright-field microscopy. In this work, we combined confocal microscopy with microsphere lens, for the first time, and demonstrated super-resolution confocal microscopy without the need of fluorescence. The magnification factor, field of view, as well as resolution were determined. Our technique not only can be implemented easily in common confocal systems, but will greatly augment the observation of biological cells.
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